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JAPANESE INDUSTRIAL STANDARD J I S 

Method of fire test for A 1301-1994 

wooden structural parts of buildings 

1- Scope This Japanese Industrial Standard specifies method of fire test for 
wooden structural parts of buildings such as wall, column, beam, floor (inclusive 
of ceiling), etc. 

Remarks 1. The shock test and the watering test specified in 6. and 7. 
respectively shall be carried out where necessary. 

2. The structure that passed this test shall be marked in 
accordance with the following divisions: 

Grade of heat test Grade 1, Grade 2 and Grade 3 

^, , ... ' J . 1.1 Shock test S 

Other test is carried out or not J 

[ Watering test W 

Symbol Example: Grade 2 SW — Structure that passed 

Grade 2 heat test, and passed shock test 
and watering test. 

3. The following standard is cited in this Standard: 
JIS C 1602 Thermocouples 

4. The units and numerical values in { } in this Standard are 
based on the traditional units and appended for informative 
reference. 

2. Test piece 

2.1 Test piece shall be of the same construction as that used practically, and if 
there is partial difference in fire-proof, the part regarded as weak in fire-proof 
shall be included. 

2.2 Reference size of test surface of test piece shall conform to Table 1. 

Table 1 



Kinds of test piece 


Size 


Wall, floor 


180 cm X 180 cm min. 


Column 


Length 180 cm min. (section shall be actual one.) 


Beam 


Length 180 cm min. (section shall be actual one.) 



2.3 The test piece shall be dried up to the air dried state. 

3. Heating furnace 

3.1 Heating furnace shall be able to make temperature change corresponds 
with time shown in 4. almost uniformly on whole test surface. 
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3.2 Heat source of heating furnace shall be the flame which will be able to 
reach sufficiently directly to the test surface such as coal gas flame, fuel oil flame 
and other suitable flame. 

3.3 Fixing frame of test piece shall be heat-proof and constructed so as to be 
able to hold test surface at the appointed position. 

3.4 Wall shall be heated from single side at the vertical position, column shall 
be from four sides at the vertical position, beam and floor shall be from under 
side at the horizontal position. 

4. Grade of heating Heating temperature shall conform to reference curves 
shown in Table 2 and Attached Fig. 1, and shall be classified into Grade 1, Grade 
2 and Grade 3 according to the heating temperature. 



Table 2. Heat test temperature 



Unit: °C 



\ Elapsed 

^\ time 

\(min) 

Classified\ 
by heating \ 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Grade 1 
heating 


100 


150 


260 


410 


660 


910 


1060 


1120 


1120 


1090 


1010 


920 


850 


780 


Grade 2 
heating 


75 


120 


190 


310 


500 


680 


790 


840 


840 


820 


760 


690 


640 


586 


Grade 3 
heating 


25 


55 


100 


180 


300 


410 


500 


550 


550 


525 


490 


450 


400 


365 



\ Elapsed 

\. time 

\(min) 

Classified\ 
by heating \ 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Grade 1 
heating 


720 


660 


610 


560 


530 


480 


450 


410 


380 


350 


320 


290 


260 


230 


200 


Grade 2 
heating 


540 


495 


460 


420 


395 


360 


340 


310 


285 


260 


240 


220 


195 


175 


150 


Grade 3 
heating 


330 


305 


280 


260 


240 


225 


210 


190 


175 


160 


150 


140 


125 


110 


100 



Remarks: Temperature shall be raised gradually from the ordinary temperature 
for the first 2 min. 

5. Heat test 

5.1 Circumference of test surface shall be covered with the materials able to 
cut off the flame, and if there is possibility of burning other than test surface 
owing to the presence of opening on the circumference, it shall be heated after 
applying suitable treatment such as filling up the circumference with asbestos or 
the like. 

5.2 Heating temperature shall be measured with CA thermocouple of 1 mm in 
diameter and Grade 0.75 or superior in performance specified in JIS C 1602. 
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5.3 Hot junctions to measure the reference temperature shall be, as shown in 
Attached Fig. 2, two points, namely, center and near to upper end of test surface 
for wall and column, center of each face for beam and three points, namely, 
center, right and left for floor, and the mean temperature shall be adjusted to 
meet the reference curve specified in 4. 

Hot junction shall be set as shown in Attached Fig. 3, so as to measure at the 
temperature of mortar surface. 

The measurement of heating temperature shall be carried out at every one 
minute. 

5.4 In case of measuring the surface temperature by the method other than 
specified in Attached Fig. 3, in advance^ by setting the hot junction on the mortar 
surface specified in Attached Fig. 3, and the heating condition which will show 
the specified temperature is measured by the method shown in Attached Fig. 4 
[(a) or (b)], and making it as the heating characteristic temperature of that 
heating furnace, may be measured by the method of Attached Fig. 4 in place of 
reference temperature. 

5.5 The temperature of reverse side of material coated with fire-proofing 
(inclusive of joint, hereafter referred to as "reverse side temperature"), shall be 
measured with CA or CC thermocouple of 0.65 mm in diameter and Grade 0.75 or 
superior in performance specified in JIS C 1602. The hot junction of thermo- 
couple shall be arranged as shown in Attached Fig. 2, and shall be covered by 
close adherence with Japan cedar board of 10 cm x 10 cm min., thickness of 1 cm 
at air dried state [Attached Fig. 3 (b)]. The timber at the reverse side of coated 
material, however, may be used instead of the above mentioned covering Japan 
cedar board. 

Moreover, if including weak portion, reverse side temperature of that portion 
shall be measured. 

5.6 The case where the value of A, specified subsequently, is not more than 0.9 
K or not less than 1.1 if, it shall not be counted in the number of tests. When A 
is not less than 1.1 if and passed the provision of 5.7, or not more than 0.9 K and 
rejected, however, the test piece shall be made as passed or rejected respectively. 

A : Area enclosed by the heating time-temperature curve obtained by mea- 
surement and 260*^0 line (Unit: 100"C/min). 

K : Area corresponding to A on the reference curve shown in Attached Fig. 1 
and it shall conform to Table 3. 

Table 3 









Unit: lOOT/min 


Classified by heating 


Grade 1 heating 


Grade 2 heating 


Grade 3 heating 


Heating time- 
temperature area 


96 


56 


19 



Remarks: If there is error of heating time temperature area at the heating tem- 
perature at which the test is carried out compared with the values 
specified in Table 3, the result shall be considered as if the test piece 
of the thickness obtained by multiplying the thickness of fire-proofing- 
coated material by jj^, were tested. 
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5.7 As a result of heat test^ the test piece shall be made as passed when it 
conforms to the following requirements. 

(1) The changes regarding as harmful for fire prevention such as deformation, 
destruction, coming off, etc, do not arise. 

Remarks: If the exfoliation is limited to the surface layer due to the local 
explosion and even if the partial explosion, big crack, exfolia- 
tion, coming off, etc. occurs on the heated side of laminated 
materials, if reverse side material or core material does not 
come under them, the materials shall be accepted, 

(2) There is no flaming on the reverse side. 

(3) After the test, there is no remaining flame for 30 s or more, and any ember 
shall not remain for 5 min or more. 

(4) Reverse side temperature shall not exceed 260''C, As for the local wooden 
portion such as contact with metal fittings, etc., however, it may be passed 
if there is no actual ignition. 

(5) As for cement excelsior board and gypsum board, etc., there shall be no 
ignition reached the reverse side, 

6. Shock test The test piece not yet heated shall be placed horizontally with 
the surface upwards on the flat place, and egg-apple-shaped weight of 1 kg in 
mass, as shown in Attached Fig. 5, shall be dropped form the height of 1.5 m on 
the weak point of test piece, and when the hole does not reach the reverse side, 
the test shall be considered to be passed. 

7. Watering test The test piece shall be heated in conformity with the 
method of testing specified in 5. for 10 min. Immediately after the heating, at 
the angle of 45" against the surface on the nearly central part of the test surface, 
at a distance of 5 m, the watering test shall be conducted with the nozzle bore of 
12.7 mm, nozzle pressure of 137,2 kPa {1.4 kgf/cm^] for one min. If there is no 
serious injury and omission, the material shall be accepted. 

Remarks: The conversion to the values based on the International Unit 
System (SI) when testing by means of the tester or measuring 
instrument indicating the values based on the traditional unit 
system shall be made in accordance with the following formula: 

1 kgf = 9,80 N 

8. Judgement and report 

8.1 The number of tests of 5. shall be three times, and the test piece shall pass 
all the tests at each time. 

8.2 The number of tests of 6, and 7. shall be two times, and the test piece shall 
pass the test at each time. 
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8.3 On the report of the test results, name of kind of construction, shape-size, 
materials (inclusive of quality) of test piece, grade of heating, heating tempera- 
ture, reverse side temperature and its measured positions, important items of 
observation concerning fire prevention, judgement and its ground of results, fuel 
consumption, term of test, name of test institution and name of person in charge 
of test shall be mentioned. 



Attached Fig. 1 
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Attached Pig. 2 



Unit: cm 
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Unit; cm 
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Attached Fig. 4 



Unit: cm 
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Attached Fig. 5 
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